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Web-based scholarly communication
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101 Innovations in scholarly communication

Jeroen Bosman and Bianca Kramer
https://101innovations.wordpress.com/
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https://101innovations.wordpress.com/
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Scholarly communication questions

• How does this affect our references in scholarly articles?

• Do we increasingly reference resources on the web?

• What sort of web resources do we reference?
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“Scholarly Context Not Found: One in Five Articles Suffers from Reference Rot” 
https://doi.org/10.1371/journal.pone.0115253

“Scholarly Context Adrift: Three out of Four URI References Lead to Changed Content”
https://doi.org/10.1371/journal.pone.0167475

https://doi.org/10.1371/journal.pone.0115253
https://doi.org/10.1371/journal.pone.0167475
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Scholarly communication concerns

• What happens to such references over time?

• Do they remain stable?

• Do they break?

• Does their content change?
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Reference URI:
http://ifa.hawaii.edu/~cowie/k_table.html
Referenced in:
http://arxiv.org/abs/astro-ph/9707064
published on July 4th 1997

June 7th 1997 today

Stable reference

http://ifa.hawaii.edu/~cowie/k_table.html
http://arxiv.org/abs/astro-ph/9707064
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Link Rot
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Content Drift

http://dl00.org
2000
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Content Drift

http://dl00.org
2004
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Content Drift

http://dl00.org
2005
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Content Drift

http://dl00.org
2008
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• Link Rot: Link stops working e.g., HTTP 404
• Content Drift: Linked content changes over time

• Reference Rot = Link Rot + Content Drift

Reference Rot

http://hiberlink.org/
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http://hiberlink.org/
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• Web resources referenced in scholarly articles:

• Are subject to reference rot just like any other web resource. 

• Are not necessarily under the custodianship of parties that care 
about long term integrity and access.

• Do not necessarily have the same sense of fixity that, for 
example, journal articles have.

Reference Rot in scholarly communication

13
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Who cares?
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The New York Times Cares

http://www.nytimes.com/2013/09/24/us/politics/in-supreme-court-opinions-clicks-that-lead-nowhere.html

Links in Supreme Court 
decisions:
- Link rot: 29%
- Reference rot: 49.9%
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http://www.nytimes.com/2013/09/24/us/politics/in-supreme-court-opinions-clicks-that-lead-nowhere.html
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http://ssnat.com/

The Supreme Court should care

http://ssnat.com/
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https://web.archive.org/web/20161228184110/
https://www.epa.gov/climatechange

12/2016

Everybody should care

http://web.archive.org/web/20201027183049/
https://www.epa.gov/climate-change

https://www.epa.gov/climatechange

10/2020

today

https://web.archive.org/web/20161228184110/https:/www.epa.gov/climatechange
http://web.archive.org/web/20201027183049/https://www.epa.gov/climate-change
https://www.epa.gov/climatechange
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Authors should care
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https://doi.org/10.1045/september2004-
vandesompel

!Exist

!Exist

!Exist

Exist

!Exist

!Exist

https://doi.org/10.1045/september2004-vandesompel
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OK, so what are we going 
to do about it?
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https://robustlinks.mementoweb.org/
https://robustlinks.mementoweb.org/about/
https://robustlinks.mementoweb.org/spec/

“Robustifying Links To Combat Reference Rot” 
https://journal.code4lib.org/articles/15509

Robust Links

https://robustlinks.mementoweb.org/
https://robustlinks.mementoweb.org/about/
https://robustlinks.mementoweb.org/spec/
https://journal.code4lib.org/articles/15509
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Robust Links

1. Create a snapshot of referenced resources in a public web 
archive

http://web.archive.org/ https://archive.md/

https://perma.cc/

http://web.archive.org/
https://archive.md/
https://perma.cc/
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Robust Links

1. Create a snapshot of referenced resources in a public web 
archive

http://web.archive.org/ https://archive.md/

http://web.archive.org/
https://archive.md/
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When to create an archival copy?

• As close as possible to the time of linking! 
• Aka time of writing
• By the author

• Or at the time of: 
• Submission 

• conference or journal submission systems
• Publication

• commercial publishers, pre-prints
• Aggregation, “Consumption” 

• 3rd party such as CORE, institutional repositories
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Common Practice

URL of archived snapshot
https://web.archive.org/web/20071011083729/http://islandheritage.org/faq.html

Capture datetime

• Link to (ideally) immutable memento
• Original URL “visible”
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But what if…
URL of created snapshot is:

• http://archive.is/MTMKu

• https://perma.cc/9265-T4NB 

• https://www.mummify.it/XbmcMfE3

• It is impossible to visit the original URI, if desired
• It requires the permanent existence/uptime of the archive that holds 

the snapshot

à One link rot problem replaced by another
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Robust Links
1. Create a snapshot of referenced resources in a publically available 

web archive

2. Robustify links with:
• URL of archived snapshot (memento)
• datetime of archiving/linking
• original URL of resource

Benefits:
• Can visit live version of referenced resource
• Can visit created memento of referenced resource
• Original URI + capture datetime allows finding an appropriate 

capture in all web archives
• Uniform, machine-actionable
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HTML Link

<a href="http://www.whitehouse.gov"
The White House</a>

http://robustlinks.mementoweb.org/spec

http://robustlinks.mementoweb.org/spec
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Robustified Link

<a href="http://www.whitehouse.gov"

data-versionurl="https://perma.cc/9265-T4NB"
data-versiondate="2015-11-18">

The White House</a>

http://robustlinks.mementoweb.org/spec

http://robustlinks.mementoweb.org/spec
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Robustified Links

<a href="https://perma.cc/9265-T4NB"

data-originalurl="http://www.whitehouse.gov"
data-versiondate="2015-11-18">

The White House</a>

http://robustlinks.mementoweb.org/spec

http://robustlinks.mementoweb.org/spec
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http://robustlinks.mementoweb.org/demo/uri_references_js.html

Link Decoration in Action

http://robustlinks.mementoweb.org/demo/uri_references_js.html
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Help creating Robust Links?
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https://robustlinks.mementoweb.org/

https://robustlinks.mementoweb.org/
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https://robustlinks.mementoweb.org/

https://robustlinks.mementoweb.org/
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https://robustlinks.mementoweb.org/api-docs/

https://robustlinks.mementoweb.org/api-docs/
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Zotero Robust Links Extension

https://robustlinks.mementoweb.org/zotero/
https://github.com/lanl/Zotero-Robust-Links-Extension

https://robustlinks.mementoweb.org/zotero/
https://github.com/lanl/Zotero-Robust-Links-Extension
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